INTRODUCTION {#sec1-1}
============

Upper tract urinary diversion is a well-known practice in adults for pelvic malignancy whether it is temporary or permanent.\[[@ref1][@ref2][@ref3]\] In children, indications are becoming limited nowadays, because definitive primary surgical correction is the preferred treatment option for refluxive or obstructive uropathy.\[[@ref4]\] There are, however, certain situations where definitive surgeries may need to be delayed, e.g., if there is uncontrolled urinary infection, sepsis, deteriorating renal function and presence of hugely dilated ureter.\[[@ref5][@ref6]\] In these conditions, temporary diversion in the form of cutaneous ureterostomy is considered.\[[@ref4]\] There are several ways of creating cutaneous ureterostomy; however, laparoscopic technique is gaining popularity for temporary loop ureterostomy.\[[@ref1][@ref2][@ref4][@ref7][@ref8][@ref9]\] In some cases undiversion is done when clinical condition improves and in others ureteric reimplantation is planned for a later date. When ureteric reimplantation is the plan by open technique, ureterostomy can be done by minimal invasive technique and placed at the end(s) of the suprapubic creaseline (pfannentiel incision site). We describe here our experience of this novel technique in a small group of children.

MATERIALS AND METHODS {#sec1-2}
=====================

From 1, January 2009 to 31, July 2012, 7 children were treated with laparoscopy-assisted cutaneous ureterostomy (LACU) followed by ureteric reimplantation. Indications for ureterostomy was primary obstructive megaureter in three cases, hugely dilated ureters with grade V refluxes in three cases and posterior urethral valve (PUV) with bilateral grade V refluxes and deteriorating renal function in one case. Under general endotracheal anaesthesia loop ureterostomy was done in all the cases. Three trocars were used in unilateral lesions: Supraumbilical port for camera, right or left flank port for ureter mobilisation and 3^rd^ port at either right or left end of suprapubic creaseline for stoma \[[Figure 1](#F1){ref-type="fig"}\]. For bilateral cases 5 trocars were used: Supraumbilical port for camera, one port in each flank for ureteral mobilisation and one port at each end of suprapubic creaseline for stomas \[[Figure 2](#F2){ref-type="fig"}\]. Five mm 30° telescope and insufflations pressure was kept around 10 mmHg. Patients were kept supine with foot end and procedural sides elevated. Legs of the patient were suspended down to make room for the monitor at the foot end of operating table with the surgeon on the opposite side of lesion/procedure and assistant on the affected side. Urinary bladder was kept catheterised during the procedure. The most distal manoeuverable part of tortuous ureter was mobilised after making a hole in the overlying parietal peritoneum using hook cautery and Maryland forceps. Then the ureter was grasped with a Babcock forceps and pulled to the surface at either end of suprapubic creaseline for creation of stoma through 5-mm or 10-mm trocar depending on the size of ureter \[Figures [3a](#F3){ref-type="fig"}, [b](#F3){ref-type="fig"} and [4](#F4){ref-type="fig"}\]. During this pulling of ureter insufflations gas was released so as to reduce the distance between anterior and posterior abdominal walls. Ureteric reimplantation was planned later on when physically and biochemically patients become fit. During reimplantation, the stoma was dismembered by circumferential incisions. Then minor adhesions were released and trans-trigonal reimplantation performed bringing the stoma site inside urinary bladder and discarding the distal portion obviating the need for repair of ureter and leaving no extra scar on skin.

![Ports placement for unilateral stoma](JMAS-11-139-g001){#F1}

![Ports placement for bilateral stoma](JMAS-11-139-g002){#F2}

![(a) Grasping the ureter (b) Exteriorisation of loop of ureter](JMAS-11-139-g003){#F3}

![Bilateral stoma at each end of suprapubic crease](JMAS-11-139-g004){#F4}

The Ethical Review Committee for Thesis and Research of Chattagram Maa-O-Shishu Hospital Medical College gave permission to conduct this retrospective study. The age, sex, operative techniques, operating time, complications and outcome were evaluated.

RESULTS {#sec1-3}
=======

Ages ranged from 6 months to 9 years (mean 4.6 ± 2.8) with six males and one female. There were three bilateral cases with total 10 lesions. Mean operating time was 39.8 ± 12.5 minutes (range 25-65 minutes) per stoma. There was no major intraoperative complication. Except for peri-stomal excoriations no major complication occurred postoperatively. Ureteric reimplantations were successfully done in all the seven cases 6 - 12 months after ureterostomy needing tapering in one case. Mean follow-up was 1.7 ± 8 years (range, 6 months to 2.5 years). Renal functions were improved in six cases in terms of serum creatinine and isotope renogram studies and one patient deteriorated after reimplantation \[[Table 1](#T1){ref-type="table"}\].
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DISCUSSION {#sec1-4}
==========

Laparoscopy, these days is a well-accepted modality in the treatment of a wide range of surgical problems in children.\[[@ref10][@ref11][@ref12][@ref13][@ref14][@ref15]\] The truth is, diagnostic laparoscopy for impalpable testes was the fore-runner of paediatric laparoscopy and now laparoscopy is also widely practiced in other fields of paediatric urology.\[[@ref16][@ref17][@ref18][@ref19][@ref20][@ref21][@ref22][@ref23][@ref24][@ref25]\] Laparoscopic cutaneous ureterostomy can be done either by retroperitoneoscopy or by transperitoneal route and retroperitoneoscopy has the advantage of avoiding possible intra-abdominal adhesions while transperitoneal approach facilitates bilateral procedures.\[[@ref24][@ref26]\]

Cutaneous ureterostomy has its own complications including failure, ureteral hernia, retraction and stenosis, acute pyelonephritis and deterioration in renal function.\[[@ref3][@ref7][@ref8]\] Laparoscopy reduces the risk of hernia, retraction and stenosis by its minimal damage to the abdominal wall layers during procedure.\[[@ref4]\] We did not find any of these complications in our series except persistence of urinary infection in two cases for more than 1 month. However, peri-stomal excoriation developed in all cases which persisted until reimplantation in two cases. We have managed this excoriation applying zinc oxide paste and a pad of soft clothe was applied over that to absorb the urine which was changed frequently. All of our patients were improved clinically and with normal creatinine level (\<1.0 mg/dl) after cutaneous ureterostomy \[[Table 1](#T1){ref-type="table"}\]. Six patients were doing well after the definitive procedure. The case with poor renal function before ureterostomy also deteriorated after reimplantation. It was managed in the nephrology unit and became stable after a while.

Reports of laparoscopic cutaneous ureterostomy in children are scarce.\[[@ref4]\] Ureters in those occasions were brought out through flank ports which produced more than one scars during subsequent definitive procedure. In our technique we have anticipated future necessity for reimplantation and planned to bring out the ureters in a way so that a need of further scar creation is obviated. The extra length and tortuosity of megaureters allowed us to remove the post-stoma portion of ureter and reimplant the stoma site within the urinary bladder.

Urinary diversion is very infrequently practiced nowadays except in certain situations mentioned earlier. Before starting this practice of cutaneous ureterostomy we used to perform cutaneous vesicostomy in this selected group of patients. So in this study we have got a limitation of not being able to compare open ureterostomy with laparoscopic procedure. Our technique has the advantages over other laparoscopic techniques in that it avoids extra scar in ureter as well as on the skin^-4^ . Laparoscopy also has got its obvious advantages over open technique including avoiding a big scar. However, we have avoided laparoscopy in two cases during study period considering the very critical condition with renal impairment, electrolyte and acid-base imbalance and opted for cutaneous vesicostomy under local anaesthesia.

CONCLUSIONS {#sec1-5}
===========

Laparoscopy-assisted cutaneous ureterostomy can be fashioned at suprapubic creaseline to facilitate future reimplantation without much jeopardy and extra scar.
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